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ABSTRACT 


Citrallus lanatus (watermelon) is a popularly studied fruit crop for its various 
medicinal application because of the presence of many bioactive compounds. 
The different parts of the plant especially the fruit pulp and seeds are reported 
to have many applications based on its antioxidant, anti-plasmodial, anti¬ 
inflammatory, antisecretory, antidiabetic properties. The antimicrobial 
aspects of different parts of Citrallus lanatus including the seeds, fruit pulp, 
rind and leaves are discussed in this study. The effectiveness of rind extract as 
antibacterial and anti-fungal agent is of great potential since it is considered as 
a waste material after watermelon processing in industries. The present 
review aims to compile the antimicrobial action and the targeted 
microorganism so that the data can be used to stimulate further scientific 
research. 
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INTRODUCTION 

Watermelon [Citrullus lanatus ) is a herbaceous creeping 
plant belong to the family cucurbitaceae and commonly 
grown as a tropical plant in warm areas, the fruit contains 
93% water, because of which the name is derived as 
‘watermelon’ [1], It is used for treating various ailments in 
the Ayurvedic system of Indian medicine because of the 
presence of flavonoids, alkaloids, saponins, glycoside, 
tannins and phenols. It belongs to the family of 
Cucurbitaceae and the most consumed fruit worldwide, also 
known as an energy booster, due to its rich content of 
nutrients, vitamins and minerals [2,3,5], 

Botanical Description [4]: 

Taxonomy 
Class: Equisetopsida 
Kingdom: Plantae 
Genus: Citrullus 
Family: Cucurbitaceous 
Order: Cucurbitales 

Botanical name: Citrulluslanatus (Thumb) 

The different parts of Citrullus lanatus have many proven 
medicinal applications. The fruit is most widely used for 
consumption, it also is a diuretic, being effective in the 
treatment of dropsy and renal stones [6], The rind of the 
fruit is prescribed in cases of alcoholic poisoning and 
diabetes. The root is purgative and in large dose is said to be 
emetic and the seed is demulcent, diuretic, pectoral and tonic 

[7]. 

In addition to these medicinal roles, Citrullus lanatus is also 
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studied for its antimicrobial properties. This study describes 
the different parts of Citrullus lanatus and their 
corresponding role in acting as antimicrobial agents. 

FRUIT PULP 

The watermelon is the one of the largest edible fruits grown 
in the world and it contains an array of important vitamins 
and minerals including vitamin A, vitamin C, vitamin B-6, 
potassium, and beta-carotene. 


TABLE 1. Citrullus lanatus fruit pulp components 
__ f9,101 _ 


Component 

Weight per 100 g of watermelon pulp 

Protein 

0.6 g 

Carbohydrate 

7.6 g 

Fats 

0.13 g 

Energy 

30 calories 

Vitamin C 

8 mg 

Vitamin A 

570 1U 

Potassium 

112 mg 

Magnesium 

10 mg 

Vitamin B6 

0.04 mg 

Thiamin 

0.03 mg 

Vitamin E 

0.05 mg 

Manganese 

0.04 mg 

Dietary fibre 

0.4 mg 

Iron 

0.26 mg 

Phosphorus 

11.2 mg 

Folate 

3.3 meg 

Calcium 

7.23 mg 
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Watermelon fruit also contains the important bioactive 
compounds citrulline and lycopene [8], The nutrient 
composition of watermelon fruit is given in Table 1. 

Other than its application in food industry, the extracts of 
Citrullus lanatus fruit pulp is used as anti-ageing agent, 
antioxidant, protective agent and hydrating agent in 
cosmetic industry, because of the presence of lycopene 
carotenoid, it is used as a UV protecting agent too [1], 

Many studies have been carried out for estimating the 
antimicrobial potential of the fruit pulp. The chloroform 


extracts and ethanol extracts of fruit pulp has shown very 
efficient antibacterial effect against Staphylococcus aureus, 
Bacillus subtilis, Escherichia coli, Proteus valgaris, 
Pseudomonas aerguinosa. Their activity was higher as 
compared to similar extracts of watermelon leaves and seed. 
Also, it has been reported that the bioactive agents in the 
fruit pulp are better extracted in chloroform and ethanol 
than in hexane. The solvent based extracts of fruit have also 
shown anti-fungal properties against Aspergillus niger and 
Candida albicans [11] 


SEED 

Composition of dried seed without shell per 100 g is given in Table 2. Many studies have also analysed the seed oil to carry 
oleic, palmitic, stearic acid and glycosides of linoleic. [12,13], 


TA BLE 2. Citrullus lanatus seed composition [1 2] 


Components 

Weight per 100 g driseed 

Protein 

28.3 g 

Fat 

47.4 g 

Water 

5.1 g 

Carbohydrate 

15.3 g 

Calcium 

54 mg 

Phosphorus 

755 mg 

Iron 

7.3 mg 

Thiamin 

0.19 mg 

Riboflavin 

0.15 mg 



Niacin 

3.55 mg 

Folate 

58 PS 


The flat brown seeds have a nice nutty taste and have a good food value because of the nutritional contents mentioned in Table 
2. Reports have also stated that the seed pulp has been used as thickener in soup in different parts of Africa. The seed oil is also 
having an important application in cosmetic industry, pharmaceutical industry and in infant diet supplements [14,15], Studies 
have also reported about the anti-inflammatory, anti-ulcerogenic, antioxidant and hepatoprotective properties of seed extract 
[16-19], 

The antimicrobial effect of chloroform, ethanol and aqueous extract of seeds of Citrullus lanatus has been successfully 
established against organisms such as Staphylococcus aureus, Klebsiella pneumoniae, Escherichia coli, Pseudomonas aeruginosa, 
Bacillus cereus, Proteus mirabilis and Streptococcus pyogenes [20-22], Klebsiella pneumoniae was seen to be comparatively more 
resistant to ethanol extract than the other organisms tested [22,23], The minimum inhibitory concentrations for aqueous 
extract are reported as 6.25 mg/ml, 25 mg/ml, 12.5 mg/mland 6.25 mg/mlfor.S'. aureus, E. coli, K pneumonia andP. aeruginosa 
respectively, whereas for ethanol extract, it has been reported as 6.25 mg/ml, 6.25 mg/ml and 25 mg/ml for £. coli, S. aureus 
and P. aeruginosa respectively [22], All the results from different analysis have shown good antimicrobial potential of seed of 
watermelon which is a clear indication of therapeutic property possessed by the seeds just like other parts of the plant. 


TABLE 3. Phytoconstituents of different parts of Citrullus lanatus 


Seed [30] 


Lycopene, 
beta-carotene, 
xanthophylls, 
phenolics, 
vitamin C 
Globulin, 
albumin, 
glutelin. 
arginine, 
isoleucine, 
leucine 
Flavonoids, 
vitamin C, 
thiamine, 
riboflavin, 

polyphenolic compounds 


Seed Oil [29,30] Fruit [24,25] Rind [27] Leaves [20] 


Oleic, 

Lenoliec fatty acid, 
Palmitic acid, 
Stearic acid, 


polyphenols, 
vitamin C, 
(3-carotene, 
lycopene, 
Antioxidants 
Flavanoids, 
Terpenoids, 
Saponins 


saponins, 

flavonoids, 

steroids, 

tannins, 

cardiac glycosides 
and lipids. 


Alkaloid, 

Flavanoid, 

Tanins, 

Simple 

phenols, 

Terpenes, 

Steroids 
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RIND 

The rind of Citrullus lanatus has been reported to be a rich 
source of natural citrulline, a non-essential amino acid, 
which is more abundant in the rind than the flesh. An 
enormous amount of watermelon rind is generated as waste 
per year and discovering new uses for these rinds will be of 
great advantage [26], The phytochemical constituents in rind 
of watermelon is listed in table 3 [27], 

The methanol extract of Citrullus lanatus rind has 
antibacterial effect against Proteus sp., Escherichia coli and 
Pseudomonas aeruginosa. The aqueous extract has also 
shown effective action against Klebsiella pneumoniae [27], 
The ethanol extract of has shown higher antibacterial effect 
against E. coli and antifungal effects against Candida albicans, 
Aspergillus nigerand Penicillium chrysogenum as compared 
to fruit and seed extract. The aqueous extract also shows 
effect against Trichosporo bepelli [28], 

LEAVES 

The phytochemical components of leaves of Citrullus lanatus 
are listed in table 3. Hexane, Chloroform and Ethanol extract 
of leaves of Citrullus lanatus have shown antibacterial effect 
against Staphylococcus aureus, Bacillus suhtilis, Escherichia 
coli, Proteus valgaris and Pseudomonas aerguinosa. Maximum 
effect was seen in the chloroform and ethanol extract against 
B. suhtilis. This extract also has antifungal effect against 
Aspergillus niger and Candida albicans [20], 

CONCLUSION 

The above analysis of Citrullus lanatus thus indicates that 
other than having high nutritive properties, different parts of 
watermelon also show potential anti-microbial properties. 
The widely available components from watermelon rind 
should be exploited to its maximum since it proves to be a 
cheaper and better antimicrobial agent. The above 
knowledge of antimicrobial properties can be applied in 
different fields such as environmental treatments, use for 
destruction of biofilms, use in food preservation and 
packaging industry, application in pharmaceutical and 
cosmetic industry etc. Further investigation will widen the 
range of microbes that can be targeted using these extracts 
and thus broadening its application in various fields. 
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